rently recommended and health professionals have raised a number of concerns associated with this practice including potentially increased risk of blocking tubes (2) . A blocked tube may lead to disruption of feeding and, if efforts to unblock it are unsuccessful, tube replacement. Therefore, risks of tube blocking should be minimised. Although the risk of blocking is referred to in many clinical papers, there is limited experimental evidence to support or refute this. Therefore, the aim of this study was to undertake a laboratory evaluation of the frequency of blocking and time taken when administering a bolus blended feed prepared using different methods through feeding tubes of different diameters. Method: A blended feed was designed for a hypothetical man aged 70 years, aiming to meet his estimated energy and macronutrient requirements and prepared using three methods: (1) a professional blender + extra fine sieve (2) jug blended + standard sieve (3) stick blender without sieving. Samples from each of the three feeds were administered in triplicate using a 60 ml syringe through three clean enteral tubes, size 10, 12 and 14 French, into empty container i.e. 3 9 3 9 3 design. The number of blockages, attempts to unblock, time taken to administer the feed and the researcher's observations of the process were recorded. The effect of the three feeds and tube size on blockages was analysed descriptively and multivariate two-way ANOVA was used to examine differences in time taken to deliver the bolus. Ethical permission was not required.
Results: During the 27 feed administrations, two blockages occurred and both of these were with the feed prepared using the professional blender and extra fine sieve, once with the size 10 French tube and once with size 12 French. A single 10 ml cold water flush was sufficient to resolve both blockages. No blockages occurred with the size 14 French. The time taken to deliver one 60 ml bolus varied between 66-157 s (Table 1) . There was no significant difference between the time taken to deliver feeds prepared using different methods (p = 0.949) but the time increased significantly as tube size decreased (p < 0.001). The researcher observed that substantial force was required to deliver the bolus feeds using the syringe. Sieving led to greater food waste and associated loss of nutrients which were not quantified. Discussion: These results indicate that the risk of blocking a 14 French enteral feeding tube when administering bolus blended feeds prepared using any of three trialled methods is low. This is compatible with anecdotal comments posted on social media by carers who routinely use blended feeds without major problems associated with blockages 3 . The findings may not be transferrable to a clinical situation and are limited to the single recipe that was used in the study. The consistency of feed produced using the three methods varied with the thickest being produced using the professional blender. Although the time associated with administering the feed via the 14 French tube was significantly quicker than for narrower tubes, extrapolating to delivering the whole day's feed as well as making it, would be time consuming for carers. In addition, the force required to empty the syringe may be challenging for frail carers; both require further investigation. Conclusion: This small laboratory-based evaluation of one blended feed recipe found little risk of tube blockages associated with delivery via a 14 French tube and this was not influenced by the method preparation.
A microbial evaluation of the effects of preparation method and storage of blended feeds S Bothwell, C Sommariva-Nagle, M Szychta, S Baines, S Goh & AM Madden School of Life and Medical Sciences, University of Hertfordshire, Hatfield, UK Background: Patient-led feeding using blended (pureed) food via gastrostomy tube is increasing although it is not currently recommended (1) . Concerns include the associated risk of micro-organism contamination in non-sterile blended feeds (2) which may cause gastrointestinal or systemic infection. Although the microbial contamination of blended feeds has been assessed, (3) there is a lack of data to estimate the effect of preparation method and storage on contamination. Therefore, the aim of this study was to undertake a microbial evaluation of blended feed prepared using different methods and stored for three different periods. Method: A blended feed was designed for a healthy, hypothetical 70-year-old man and prepared using three methods: A) professional blender + extra fine sieve, cleaned using sterilising tablets; B) jug blender + standard sieve, cleaned with cold water; C) stick blender no sieve, cleaned with hot soapy water. Each feed was sampled immediately after preparation and after 24 and 48 hours in a domestic fridge. Samples were diluted, spread on seven types of agar and incubated aerobically (except Columbia blood agar: anaerobically) at 30 or 37°C. Total colony forming units (CFU) were counted in triplicate. Bacterial colonies of unique morphologies were randomly selected for identification by Gram staining, oxidase test, catalase test and API 20NE strips. ANOVA was used to compare CFU across groups for method and storage. Ethical permission was not required.
Results: There was no significant difference between total bacterial CFU of blended feeds prepared using different methods, p = 0.771 (Table 1 ). The impact of storage time on bacterial CFU in blended feed A varied with increase in colonies on some agars but, overall, was not significantly different p = 0.097 ( Table 2 ). The genus of bacteria identified included Enterococcus, Bacillus, lactose-fermenting Enterobacteriaceae, Pseudomonas and Staphylococcus. Pathogens, such as Clostridium spp., Salmonella spp. and Vibrio spp., were not identified by phenotypic tests used. Discussion: The bacteria genera identified were expected due to the use of non-sterile food ingredients. It is not possible to predict whether these are potentially harmful without identifying the bacteria to species level using alternative approaches such as 16S rRNA PCR and sequencing. This study is limited to one hypothetical blended feed recipe, its lab-based design and by the absence of Listeria spp. testing. Future studies are required. Conclusion: There is potential concern about bacterial contamination of blended feeds but this does not appear to be influenced by the method of preparation or storage used in this study.
Patient and carer experience of blended diet via gastrostomy: a qualitative study G Phillips Leicestershire Nutrition and Dietetic Service, Leicester, UK Background: Home enteral feeding is becoming increasingly prevalent within the UK. The use of commercial prescription formula is considered best practice; however, there are growing numbers of patients choosing to use blended diet via gastrostomy (1) . Whilst there are concerns regarding the safety and efficacy of this method of feeding, there is anecdotal evidence suggesting both physical and social benefits (2) . The aim of this study is to explore the experiences of patients who are currently using or have used this method of feeding in the past. Methods: The Leicestershire Home Enteral Nutrition Service caseload was screened for patients using blended diet via gastrostomy. Patients and their carers, where applicable, were invited to take part in a single semi-structured interview lasting approximately 1 hour; questions were developed with input from a focus group of dietitians. Interviews were audio recorded and transcribed; data was coded using NVIVO software and overarching themes were identified as detailed by Braun & Clarke (3) . Ethical approval was granted by NHS Research Ethics Committee.
Results: Of a caseload of 766 patients, 15 were using blended diet via gastrostomy and were invited to take part, six participants were interviewed. All six were mothers of female patients aged between six and 31. Analysis of the data identified four overarching themes: (1) Advantages of blended diet: "Almost overnight her bowels improved", (2) Disadvantages of blended diet: "It's much more time consuming, I can't just switch on her feed and walk away", (3) Food choices: "I try to give her what she would have if she was eating orally" and (4) Sources of information and support: "I don't think there is any support out there for it really". Discussion: Experiences of using blended diet were largely positive; several participants felt that the benefits outweighed any disadvantages. Improvements in symptoms such as reflux and vomiting were reported in line with previously published work (4) and participants valued the social inclusivity of using 'normal' foods. One participant described weight gain as a "bonus" which supports conclusions drawn by Coad et al. (3) that blended diet via gastrostomy may be an effective method of feeding. This differs from the results of the study by Vieira et al. (5) who concluded that homemade blended diets were nutritionally substandard compared to commercial formula. Participants stated that they would like blended diet to be offered as an option alongside commercial prescription formula; however, a more robust evidence base is required to enable health professionals to recommend blended diet as an alternative to current practice. Conclusion: This small-scale study highlights that there are both physical and social benefits associated with using blended diet via gastrostomy for some individuals. This suggests that it may be an alternative to commercial prescription formula for patients requiring home enteral nutrition. 
University of Manchester, Manchester, UK
Background: People with head and neck cancer (HNC) represent a major and extending group who are home enterally fed through gastrostomy or nasogastric feeding tubes¹. People with HNC who have a feeding tube in place report poorer quality of life compared to those who have never had a feeding tube or whose feeding tube has been removed². Home enteral feeding (HEF) may therefore have a wider impact beyond influencing nutritional and clinical status. This study aimed to investigate the daily impact of living with HEF from the perspective of people who have had a diagnosis of HNC. Methods: Ethical approval was obtained from the Central Greater Manchester Ethics committee. This study undertook a qualitative approach aligned with interpretative phenomenological analysis. Purposive sampling was undertaken across two NHS sites. Inclusion criteria comprised those who were: home enterally fed, diagnosed with HNC up to 2.5 years ago, aged ≥18 years, able to provide informed consent, and those who had not had or were not due cancer treatment for 3 weeks. Data were collected through face-to-face, semi-structured interviews. Participants were asked to reflect on the impact of HEF with regards to socialising, hobbies, work, relationships, family life, plus any other aspects of daily life that participants wished to discuss. All interviews took place in participants' homes. Interviews were audio recorded and transcribed verbatim. Inter-transcript analysis only occurred once each individual transcript had been analysed. Data analysis focused on what the daily impact of HEF meant for participants, and was presented thematically. Results: Data saturation was achieved after conducting 15 interviews. Most participants were male (67%) or white British (87%). The mean age of participants was 61.3 years. Most had a balloon gastrostomy tube in place (87%) and the remainder had a button feeding tube. Discussion: Changes to daily life secondary to HEF initially made many participants feel adrift from normality. Over time many had adapted to HEF in relation to some but not all, aspects of their daily life. HEF adaptation was facilitated by participants developing ways to restore power, freedom independence, flexibility, participation and inclusion. Findings related to HEF adaptation have extended the current evidence base which focused predominantly on the 'change' phase'². Conclusion: HEF substantially influences peoples' daily lives and requires extensive adjustments for individuals to find a new normal. This research can be used to develop a patientreported outcome measure (PROM) for this patient group. The PROM would support clinicians to consider the wider impact of HEF as perceived by the individual and promote patient-centred, holistic care. Background: The latest statistics estimated that 18,232 people received home enteral tube feeding (HETF) in the UK in 2013 (1) and often HETF requires reliance on a caregiver. Caregivers are an essential resource and are estimated to 'save the UK economy £119 billion a year' (2) , so research is needed to explore their perspective and to inform best practice for supporting caregivers. This original meta-synthesis aimed to explore caregiver experiences of HETF, in order to provide recommendations for supporting caregivers. Methods: A systematic search and meta-synthesis of literature relating to caregiver experiences of HETF were undertaken. Ethical approval was obtained from Coventry University. A comprehensive search of CINAHL, MEDLINE, Academic Search Complete, and SCOPUS databases was conducted, followed by a reference list search of included studies. Studies were screened for eligibility using a priori inclusion criteria. Included studies used qualitative methodology and were in English, and explored caregivers' experiences of HETF an adult or child for at least one month. The meta-synthesis was conducted using a thematicsynthesis method (3) . Included studies were assessed for quality and rigour was ensured via transparent reporting of methodology, peer review, and consideration of reflexivity.
Results: In total 210 records were screened, with six studies meeting the eligibility for inclusion. In total, the experiences of 73 caregivers were reported. Four analytical themes were developed from the thematic-synthesis: loss of a normal life, psychological impact, practical challenges, and becoming the expert, as illustrated in the concept map. Appraisal of the included studies revealed the quality of the evidence to be good. One of the most striking caregiver experiences revealed from the meta-synthesis was that HETF was a burden, as prescribed feed regimes did not fit into caregivers' lifestyles and were unrealistic for them to manage -"everything about his regimen restricts my life" (4) .
Discussion: This unique research is the first meta-synthesis of caregiver experiences of HETF. Comparison to existing research into patient experiences of HETF discovered some shared experiences, including feeling 'restricted/tied' (5) . Possi- . However, current guidelines as to optimum levels of protein provision in critically ill adults are conflicting, with recommendations ranging from 1.2 g/kg to 2.5 g/kg. This systematic review aimed to identify protein requirements for adults in critical care, through evaluating clinical intervention trials. Methods: A literature search was conducted in 6 databases for clinical trials which compared two or more levels of protein intake, by any route, within or between groups of critically ill adult patients (≥16 years of age). Animal and observational study designs were excluded. Primary outcomes were nitrogen balance, muscle strength and muscle mass. Secondary outcomes were mortality, length of stay, days of mechanical ventilation, serum urea levels, other measures of protein kinetics, and complications. Data were extracted and meta-analysis conducted where possible. Results: Nineteen studies were identified (n = 1241), of varied quality. Provision of 1.75 g/kg to 2.5 g/kg of protein was associated with improved nitrogen balance compared with provision of levels of 1.0 g/kg to 1.5 g/kg in randomised-controlled trials (SMD 0.61, p = 0.02, 4 studies, n = 60). However, changes in protein provision of up to 1.6 g/kg were not significantly associated with improvements in nitrogen balance (6 studies, n = 263). The effect of increased protein provision was inconsistent on muscle strength and muscle mass (2 studies, n = 139) and on other measures of protein kinetics (3 studies, n = 38). There was no significant difference between higher and lower protein groups in mortality (7 studies, n = 937), length of stay (5 studies, n = 903), days of mechanical ventilation (4 studies, n = 643) or rate of complications (2 studies, n = 263). Higher protein provision was associated with significantly higher serum urea levels (MD -3.37 mmol/ L, p < 0.001, 8 studies, n = 366).
Figure 1 Concept map
Abstracts Discussion: The strength of conclusions able to be drawn was limited by weaknesses within some included studies: a lack of blinding and randomisation; inconsistent isocaloric controls; and no recording of actual protein intakes. The combining of different clinical populations (head injury, burns, medical, surgical, renal) in order to obtain sufficient studies to enable meta-analyses is also a weakness of this systematic review. Nitrogen balance data appeared to suggest that adult critically ill patients require protein provision of at least 1.75 g/kg to 2.5 g/kg, but this was not supported by the data on clinical outcomes. This may suggest that nitrogen balance is not an appropriate criterion for judging dietary adequacy in such short-term studies. This level is also at the upper end of current guidelines and would require an increase in protein prescription from current practice, which has been shown to be 1.2 g/kg 3 . The feasibility of translating these findings into practice may be limited by widespread difficulties in delivering prescribed energy and protein in critical care 4 . Limited data prevented conclusions being drawn from muscle strength and mass, highlighting a need for further high-quality randomisedcontrolled trials examining these outcomes. Careful monitoring of serum urea levels should be undertaken with provision of these higher protein levels. Conclusion: Higher levels of protein provision might improve nitrogen balance in critically ill adult patients, but were not found to impact on clinical outcomes such as mortality or length of stay. There was insufficient data to determine the impact of protein provision on muscle strength or muscle mass.
